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“THE WIND TURBINE. 


Methinks the wind hath spoke aloud at land: 

A fuller blast ne’er shook our battlements, 

If it hath ruffianed so upon the sea; 

What ribs of Oak, when Mountains melt on them, 
Can hold the mortise? 


OTHELLO. 


WHILE science, experiment and capital have done 
so much to perfect the application of water and steam 
as prime movers, comparatively little has been accom- 
plished in rendering the wind available as a motive 
power; its use in this country being very limited, and 
at present of but small importance. 

The most successful results have been hitherto 
obtained, by the use of the feathering fans, but this 
class of wheels are of small diameter, and exercise a 
moderate power, being used chiefly for supplying 
railroad stations and dwelling houses with water. 

This description of wind wheel must always be of 
a limited capacity, for a feathering wheel of thirty, 
forty, or forty-five feet in diameter, would be soon 
destroyed, or rendered useless in strong breezes, or in 
heavy gales of wind; and these are the occasions which 
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must be made use of, to bring up the yearly work 
to that of a mill running with water or steam. 

If we should apply this method of feathering to 
the regulation of the sails of a Ship, what speed 
would she attain and what work would it be 
possible to get out of her, if her sails were 
held to the wind by springs or weights, instead of 
the chains and ropes now used for braces, hauled 
well home, and belayed to the rail; and if you would 
obtain good work from a wind wheel, the arrangement 
and machinery must be strong enough and _ stout 
enough, to hold up the wheel to the breeze, and to 
its regulation the same intelligence must be applied, 
as is made use of in the regulation of the sails of a 
ship. In fact the mill must be sailed on the land, 
as the ship is sailed on the sea, with appliances 
capable of standing the most violent gales, and with 
the area of the wheel sufficient to do good work in 
the gentle breezes of summer. These conditions being 
accomplished, you have the most perfect arrangement 
for using the force of the wind. 

Imperfect as is the old Dutch Wind Mill, it is 
extensively used as an economical power all over 
Europe. Holland is covered with them to the number 
of thousands, and in the town of Saardam, near 
Amsterdam, in the year 1856 there were in use 485 
wind mills, applied to the grinding of grain, sawing 
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of wood and marble, oil pressing, snuff grinding, 
paper making, and various other manufactures, rend- 
ering the town a hive of industry, and the home of 
wealth. 

These Dutch Mills cost from eight to fourteen 
thousand dollars each, according to the use which is 
required of them. They have but four arms covered 
with sails, and the length and. width of these are 
necessarily limited, exposing a surface of 720 square 
feet only to the wind. Carefully conducted experi- 
ments have shown, that double the power is obtained 
from a Turbine of 45 feet diameter, over one of 
these mills 72 feet in diameter. Until recent 
improvements, it has been found impossible to control 
Wind Mills, having an area of 1500 square feet, and 
which in a strong wind develope a power from 50 
to 100 Horses or even more, but with the construc- 
tion now adopted, they are brought under perfect 
control, and are as easily managed and regulated, as a 
water wheel is ruled by -its gates, or a steam engine 
by its valves. 

The Wrinp Tursine, thus completed and now offered 
to the public, bears the same relation to the Dutch 
Mill, that the modern clipper ship bears to the old 
Dutch galliot,—both are propelled by wind, but the 
same amount of canvass that is spread upon the 
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galliot, when applied to the clipper model, will 
accomplish more than double the work. 

The first objection usually made to wind, as 
applied to the moving of machinery, is the variability 
of the impelling force, but this objection could as 
well be made to the use of wind in the propelling of 
ships, did not the sailing of ships, from the character 
of the work performed, belong to a class of operations, 
that economically permit the force of the moving 
power to be varied. The same rule will apply to 
a class of mechanical operations, that permit the use 
of the same cheap, simple and economical power, to 
be equally well applied, and with results equally 
profitable. 

But the use of wind as sailing power is so 
universal, and its application to the driving of machin- 
ery is so novel in this country, that as a standard 
of comparison, and as an example of successful 
application of its power, the ship is the best paralel- 

What can be done with wind mills during a calm; 
ig a natural question, the answer is, that the mill is 
always ready for work, day or night, and when the 
day is calm, a breeze usually springs up in the 
night. And this holding good in reference to ships is 
not considered as an important objection to their use, 
when the economy of the power is considered,—for we 
find the surface of the sea is covered with them from 
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pole to pole, and the merchant launches his ship 
upon the deep in full faith that there will be wind 
enough to send her on her way,—his anxiety being 
to give her such a form, and so arrange her mastg, 
spars, and sails, that she shall use this universally 
diffused power to the best advantage, and to this day 
nothing can compare to the wind ship in economy of 
work. | 

The ocean is the grand race course, upon which 
may be well compared the economy of steam and 
wind; past experience has abundantly proved, that 
steam cannot be used in competition with wind in the 
transport of freight, and the steam ship could not 
hold her place on the sea, were it not for govern- 
ment grants dnd favors. A long voyage, which 
extends the running time to two or three month’s 
duration, has also proved that with the best models 
and rig, even inthe matter of speed, the power of wind 


is superior to that of steam. I allude to the long 
Australian voyage, bearing a similitude to the work 


of the Turbine, which begins and ends its voyage 
with the year. If the comparison is made with a 
stationery steam engine, it should also be run for an 
equal term of time, summer and winter. 

In manufactures the different branches naturally 
class themselves. In the first class, where the amount 
of labour is a large item in their production, united 
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to a high cost of material, and the amount of power 
required forms a small element, Steam may be 
profitably applied. Water power holds its place in 
the second distribution, reserving for the application 
of wind power that class, where the amount of 
labour ig small, the raw material cheap with a high » 
rate of transportation. 

One important advantage, that wind possesses over 
water aS a prime mover, is that the area of land 
devoted to the growth of grain crops, controlled by 
water is limited, and unless the water power belongs 
to the first class, frosts and droughts materially 
diminish its value, and the corn mill driven by water 
is often at a stand for months in Summer, when 
scarcely 24 hours passes over without wind enough to 
turn out the farmer’s grist. 

Having now briefly alluded to the most successful 
application of the power of the wind in the propul- 
sion of ships, which from its long and habitual use 
among men has become to be looked upon as almost 
a natural arrangement, we will proceed to consider 


THE WIND TURBINE, 


and it is thus named, because the fans of which it 
is composed are durbinated or twisted. It may be 
built of any diameter required. Wheels of 12 feet, 16 
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feet, 25 feet and 45 feet in diameter constitute 
classes which will probably embrace all the requirements 
of practice. 

In construction, the fans of which these wheels 
are composed are arranged round a centre, or hub, 
and have certain determined curves; a rim of sheet 
iron surrounds the fans, to which they are firmly 
attached by iron knees, and the whole is mounted upon 
an iron shaft, of suitable dimensions to sustain the 
Turbine, braces proceed from a bonnet on the shaft 
in front, and are secured to the upper part of the 
whips, to sustain the pressure of the wind upon the 
wheel. 

In the large flouring and corn mills, the shaft 
rests at the outer end upon a gallows, erected upon 
the floor of the mill, which floor is made the turning 
table, upon which the whole structure is changed to 
the wind by suitable geering within the mill, the 
other end of the shaft passes into the mill, and is 
connected to the machinery. 

The controlling and regulating of the Turbine is 
effected by a sectional Disk erected in rear of the 
wheel, the number of the sections depending upon the 
size of the Turbine. 

These sections are called gates, and serve to admit 
or shut out more or less wind from passing through 
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the wheel, but the front of the Turbine is free to 
receive the full impulse of the gale. 

The position and operation of these gates will be 
well understood, by refering to the Plate, in which the 
mill and Turbine are shewn in perspective; a view 
of three of the gates which open behind the wheel 
is also shewn, the lower gate open—the middle 
and the upper gates closed. The chains by 
which the gates are opened and shut may like- 
wise be seen, they lead into the mill, where they 
are operated by the miller with great facility — 
the mill being stopped and put in motion in as short a 
time, as if run by water or steam. These gates move 
on rails resting on the braces, which sustain the yards. 

Experiments have been carried on for a period of 
three or four years to perfect this mill, and deter- 
mine the best method of opening and shutting the disk; 
every possible modification has been adopted and the plan 
now used ig found to be decidedly the best,—giving much 
better results in light winds, as the entire influence of the 
disk may be completely withdrawn from the wheel, 
leaving it free to move under light impulses. In 
strong winds by opening the gates partially, the 
extremities of the fans are beautifully sustained, as 
the Turbine then moves on a bed of air. 

One of these mills has been exposed on the open 
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Prairie in Illinois, and running for the past two 
years withont injury from tornadoes or gales, and is 
now passing through the third winter. Another mill 
larger and more perfect, with a Turbine wheel of 45 
feet in diameter, embracing all the improvements that 
experience has suggested, has been built at Salem, 
Mass., and is now in full work. 

A 405 feet Turbine has been found large enough 
to drive two pairs of stones of 4 fect in diameter; 
and a mill thus furnished, if properly attended, will 
grind from 40 to 50,000 bushels of corn,—or flour a 
proportionate quantity of wheat in a year, having 
accommodation for two bolts 23 feet each, and these 
united give 46 feet of bolting reel. 

The construction of these mills is such, as to 
require but little outlay for repairs, if the wheel is 
painted once in four or five years. 

When these Turbines are used for raising water, 
sawing marble and the like, a different method of 
mounting them is adopted. 

For important and steady work, small Turbines 
should not be used, for they are sure to disappoint 
the builder, as the majority of winds in most latitudes 
are light, and to avail of these light breezes, 
there must be a large area of sail to obtain 
power,—therefore if possible, always build a large 
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Turbine, its performance will then give satisfaction 
to the owner. , 

A large Turbine owing to its momentum gives 
an equality of motion, in comparison with mills of 
the old construction, that is truly wonderful, and any 
inequality that still arises from the unequal 
action of the wind, is perfectly corrected by gov- 
ernors placed within the mill, and connected with 
the runner and feed of the stones,—so that a per- 
fectly even meal and flour is produced, however 
unequal and gusty is the wind, a microscope applied 
to the meal, can scarcely detect the difference of a 
varied speed in the Prime mover. 

On the Prairies of the West, and among the 
Savanahs of the South, the introduction of the Wind 
Turbine must prove a welcome boon, for in addition 
to its application to Corn and Flouring Mills, it can 
be used for the hulling of rice, ginning of cotton, — 
sawing of lumber, pumping of water for towns, 
plantations and bleacheries. 

For irrigation, grinding of salt, cement and plaster, 
brick making, planing and grooving of boards, barrel 
making, making of sugar and coarse papers, tan- 
ning, brewing, and a host of other manufactures of 
this class may be carried on, at a cost of almost 
nothing for the power, beyond the oil required to 


lubricate the machinery. 
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In the older parts of the country every town and 
village may have its manufacturing centre, where may 
be accomplished all the rough operations requiring a large 
expenditure of power,—and in the new regions of the 
West, where it becomes a necessity, one of these 
mills, placed in the centre of a tract of three thousand 
acres, will flour all the wheat that can be grown 
upon the land; and with another mill for operations 
on wood, all the lumber required for the building of 
villages might be easily prepared. The logs being 
sawed into boards on the lower floor, then transfered 
to the second story for planing, and passed .to the 
upper story, where by machinery they can be con- 
verted into sashes, doors and furniture. 

Our lake shores, the depot of the grain treasures 
of the West, like the sea shores of Holland might 
be covered with these flouring mills, and the bran 
retained at home for stock feeding,—while the cheap 
producing corn countries like Texas could, after kiln 
drying the meal, export immense quantities to the 
Eastern States and to Europe. 

For the California mining region, these Turbines 
will prove very important, the iron work can he 
made in detached pieces of a weight fitted for mule 
transport to any elevation desired, and the wooden 
frame obtained from the surrounding forest; the mill 
when thus located would have power enough to pul- 
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verize and amalgamate the ores, and perform during 
the year as much work, as could be done by a steam 
engine of twenty-five horses power. 

It is exceedingly difficult for any person, who has 
not seen a 45 feet Turbine in operation, to realize 
the perfection of its movement; and if any one desires — 
to use a power for the class of manufactures, which have 
been enumerated, they will find it greatly for their 
interest to examine the mill now running at Salem, 
and can there obtain all the iron work, with drawings 
necessary to erect and complete a mill. 


Further particulars made known, with terms, by 
applying personally, or by post, to the 


Treasurer of the Turbine Manufacturing Co. 


Salem, Mass. 


NOTE. 


It has been stated in the text (p. 13) that “for important work 


small Turbines should not be used.” 
By which is meant for custom grist, and flouring mills and the like. 


But for plantation and farm work, a Turbine of 25 feet in diameter 
which will develope on an average from five to six horses power, to 
turn out from 200 to 300 bushels of corn feed weekly, drive a thrashing 
machine, circular saw, small planer, pumps for irrigation and the 
thousand and one purposes to which a power of this class may be 
applied by the Mechanic, and Planter, will be found to perform 
exceedingly well, 


19 


Les TIMONTALS. 


WoosunG, Ill., Jan. 22d, 1857. 
DEAR SIR, 


You ask my opinion of the Woosung Mill, and that I 
should put that Opinion on paper, I do so with pleasure. 

My experience in milling has been gained by running various mills 
for over thirty years, and on this experience, I found my judgment. 
The working conyeniences of this mill are unsurpassed by any other 
mill I know of. The arrangements for receiving flour, middlings, offal, 
fine meal and feed, and for elevating wheat and flour, are such, that 
the miller has the whole under his eye on the lower floor, and very 
few accidents could take place. in any part of the building, which 
would not become apparent to hinrinstantly. The power for controlling 
the Wind-wheel is also on the lower floor, occupies very little space, 
and is so arranged as to obviate the necessity of leaving the room, or 
touching the wheel, while at the same time 7 absolutely controls it. 

There being two runs of stone and a corn mill, besides the other 
apparatus for flouring, the arrangement seems to me perfect, for at- 
taching or taking off machinery in proportion to the amount of wind; 
being so arranged that the lightest winds will grind corn, and as the 
_ breeze increases, the various machinery can be attached; thus enabling 
‘the mill to be doing something at all times, except it be a dead 
calm. The quality of the flour I consider equal to any that can be 
made from the same wheat. 

Comparing this mill with Steam and Water mills, making due 
allowance for expense of running and keeping them in _ repair, 
and taking into consideration the time which they would probably lay 
idle—this from want of wind and the others from various causes, I 
think this mill would prove much the most profitable. Then this mill 
can be used in places where no water can be obtained, sufficient 
eyen to supply a Steam mill. 

I have had all the machinery of this mill running several times in 
strong breezes, with part of the wind shut off, and therefore have 
perfect confidence in the power. 

GILBERT F. FINKLE, Miller. 
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Tue first Turbine Wind Wheel, was erected under my Superin- 
tendence, at Woosung, Ogle County, State of Illinois, on the open 
prairie, in the summer of 1856. The diameter of this Turbine was only 
384 feet, when the Mill was finished, it worked exceedingly well, and 
during the several gales of the autumn and winter, I found it as perfectly 
under control, as if it had been a Water Wheel or a Steam Engine. 
The area of this Turbine was not large enough to do good work in light 
winds. The inventor and patentee being satisfied that the principle 
was correct in practice, caused the Turbine to be replaced by one of 
40 feet in diameter, the mill thus enlarged, I run for five months, 
as an experiment, and could turn out double the quantity that I 
could grind with the 34 feet Turbine, in light winds. 

The Inventor, desirous to avail himself still more of the light 
winds, determined to erect a mill at Salem, Mass., with a Turbine of 
465 feet diameter, and this mill is now complete, and in full operation. 

The power of this 45 feet Turbine, will average throughout the 
year, 25 horses. 


A mill of this size, with a full supply of corn, and proper at- 
tendance, will average 1000 bushels of meal in a week, or 50,000 . 
bushels in a year. 

Now that the Turbine is made large enough to take advantage 
of the lightest winds, I look upon the mill as complete, in every 
respect, and for the convenience of the miller, or the profit of the 
owner, it cannot be excelled by either water or steam. 


JOHN R. NORFOLK, Engineer and Machinist. 


SALEM, March 9th, 1859. 
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